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THE MOSQUITOS OF FAR EASTERN PORTS WITH SPECIAL REFERENCE

TO THE PREVALENCE OF STEGOMYIA FASCI AT A, F.

By A. T. STANTON,
«

Bacteriologist, Institute for Medical Research, Federated Malay States.

I. INTRODUCTION.

The danger of the introduction of yellow fever into Oriental countries has been
the subject of much discussion since Sir Patrick Manson first drew attention to it
in 1903. In 1911 Major (now Lt.-Col.) S. P. James, I.M.S., was deputed by the
Government of India to study the conditions in the endemic areas of Central America
and in the principal sea-ports between that country and India. His report, published
in 1913, was a most valuable contribution to our knowledge of the problems
surrounding this subject. Among other recommendations, Major James suggested
that further inquiry should be made with reference to the occurrence of Stegomyia
fasciata in Far Eastern ports.

Any measures that may be devised for the protection of India and the Far Eastern
colonies from yellow fever must take account of the distribution and prevalence
of the known carrier of the disease, perhaps also of its near allies, and of the sanitary
and other circumstances affecting the prevalence of mosquitos generally. It was
considered desirable to supplement the data hitherto obtained, and in September
1915 at the suggestion of the Imperial Bureau of Entomology I was instructed by
the Government of the Federated Malay States to pursue these inquiries.

The following ports were visited between October 1915 and March 1916 ; Bangkok
(Siam), Saigon (Cochin-China), Haiphong (Tonkin), Canton (South China), Batavia,
Samarang and Soerabaia (Java), Makasser (Celebes) and Tjilatjap (Java). Through
the courtesy of several correspondents I have been able also to examine specimens
from other places in this region. It was not found possible to complete the observa-
tions by a survey of the ports of China and Japan as had been planned.

Reports of the observations (with specimens of mosquitos from the different
ports) were sent to the Imperial Bureau of Entomology as the work progressed and
these reports are now reproduced in a form convenient for reference. There is added
a summary of the observations and of the conclusions that can be drawn from a
study of them.

I am under obligation to many officers of the Governments of Siam, French
Indo-China, and the Netherlands East Indies for generous assistance in connection
with the enquiry, especially to Drs. M. Carthew, M.O.H., and Malcolm Smith
(Bangkok), Dr. A. Denier (Saigon) and Drs. W. T. de Vogel, N.F. Lim, H. Werkman,
L. S. von Romer and M. L. van Breemen (Java). To Dr. G. A. K. Marshall, Director
of the Imperial Bureau of Entomology, and Mr. F. W. Edwards, of the British
Museum, I am indebted for confirmation or correction of my identifications of
mosquitos.
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II. THE PORTS VISITED.

Bangkok.

Bangkok, the modern capital of Siam, is situated on both banks of the River
Menam, in latitude 13° 45' North and longitude 100° 30' East, about twenty-five
miles up-stream from the bar at the river's mouth. The city proper, the government
offices, banks and business houses are qn the left bank of the river ; on the,right bank
are rice mills and other industries and the dwellings of a large part of the native
population. The city is intersected in all directions by a network of canals.
The estimated population is 625,000.

Trade.—The trade of the port is mainly with Singapore, Hong Kong, Swatow and
Hoihow. There is also direct steamer connection with Saigon and Batavia.

Temperature and Rainfall.—The monthly mean temperature of Bangkok is above
80°F. for all months of the year except November, December and January. The
annual mean rainfall is about 57 inches. The months May to October are wet
months; December, January and February are dry.

Water Supply.—A public water supply for Bangkok was installed in November
1914. The water is taken from the Menam about twenty-five miles north of the city,
carried by a canal to the filtering plant at Bangkok and thence distributed in pipes
over the greater part of the city on the left bank of the river.

In addition to this public supply, which is as yet available for only a small part
of the population, there are artesian wells, shallow wells and the river and canals,
all of which are drawn upon. The storage of water in jars for household purposes
is the rule in Bangkok among the poorer classes.

Sanitation and Quarantine.—The sanitary administration of the city is controlled
by the Ministry of Local Government. Provision is made for three European medical
officers, a Bacteriologist, and a number of Siamese assistants. No special measures
are in operation for the reduction of mosquitos.

This department also deals with quarantine matters. The quarantine station,
is situated at Koh Phra, an island about 60 miles from Bangkok. It is proposed
to construct a new station on the river about 15 miles from the city.

Mosquitos.—An investigation was made in. late October and early November
of the distribution of mosquitos in all parts of the city by examining specimens
taken in houses and by the identification of larvae taken in artificial and natural
collections of water in the neighbourhood of houses.

The following list of species is in order of comparative frequency of their
occurrence.

(A). Adult mosquitos taken in houses :—Culex fatigans, Wied.; Stegomyia fas-
ciata, F. ; Stegomyia albopicta, Skuse (scutellaris Theo.); Mansonioides uniformis,
Theo.; M. annulipes, Walk. ; Culex gelidus, Theo.; C. concolor, R. D. ; C. sitiens,
Wied.; Mansonioides annuliferus, Theo.; Anopheles sinensis, Wied.; A. sinensis
var. peditaeniatus, Leic. ; A. rossi var. indefinitus, Ludl.; A. barbirostris, Wulp;
A. fuliginosus, Giles; A. fuliginosus var. nivipes, Theo.; Culex halifaxi, Theo.;
G. fuscocephalus, Theo. ; Uranotaenia cancer, Leic. ; Anopheles tessellatus, Theo.
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(B). Larvae from artificial collections of water: jars, tubs, barrels, tins, etc. :—
Stegomyia fasciata ; Armigeres obturbans, Walk.; Stegomyia albopicta (scutellaris):
Cyathomyia brevipalpis, Giles ; Toxorhynchites immisericors, Walk.; Culex halifaxi;
C. fatigans ; Anopheles rossi var. indefinitus.

(C). Larvae from natural collections of water: pools, canals, ditches, etc. :—
Culex fatigans, C. gelidus, Armigeres obturbans, Culex concolor, Anopheles rossi var.
indefinitus, A. sinensis.

The cannibal larvae of Toxorhynchites immisericors, Walk., were here frequently
encountered in water-jars, and their astonishing voracity for Stegomyia larvae,
as many as twenty-five of the latter being devoured in a single night, made one think
of the possibility of their utilisation in Stegomyia reduction. In Bangkok through-
out the city mosquitos are numerous and Stegomyia fasciata is abundant. The
habits of the people in the storage of water and the restricted distribution of the
public water supply combine to make the task of its reduction a very difficult one.

Saigon.
Saigon, the capital of Cochin-China, is situated on the banks of the River Saigon,

a tributary of the Donnai, in latitude 10° 46' North and longitude 106° 30' East.
The town lies about 40 miles up-stream from Cape St. James at the mouth of the
river Donnai and is accessible to the largest steamers. The population of Saigon
is about 70,000. The city of Cholon, which for practical purposes is a part of the
port, is situated about four miles further up-stream and is connected with Saigon
by a steam tramway. Cholon is the centre of much commercial activity in con-
nexion with the milling and export of rice, the staple product of Cochin-China.
The population of Cholon is 165,000.

Trade.—The trade of the port is with Hong Kong, Singapore, Manila, Japan
and the Netherlands East Indies by direct services, and with Europe by way of
intermediate ports.

Temperature and Rainfall.—The monthly mean temperature is above 80°F.
for all months of the year except December, when it falls slightly. The annual
mean rainfall is about 65 inches. The rainy season begins about the middle of
May and ends about the middle of November, January to March being the driest
months.

Water Supply. —The public water supply of Saigon is collected from a number
of surface wells within the city and from a small catchment area about two miles
outside it. The supply is now intermittent, necessitating storage in tanks or jars.
A plan for a continuous high pressure supply is under consideration.

Sanitation and Quarantine.—The sanitary administration is controlled by the
Civic Corporation through their medical officer of health, who is assisted by sanitary
inspectors. Though no special measures are directed against mosquitos, the
efficient civil sanitary service ensures that breeding places are not neglected.

The quarantine service is directed by the Chief of the Health Service of Cochin
China, an officer of the Sanitary and Medical Services of Indo-China. The
quarantine station is situated at Nhabe, fifteen miles down-stream from the city;
the buildings, accommodation and equipment are excellent.
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These services throughout Indo-China are well maintained. All the principal
ports and many of the smaller ones are provided with rooms for disinfection and
mobile apparatus for the disinfection of ships.

Mosquitos.—The following species were met with, given in order of frequency.
(A). Adult mosquitos taken in houses:—Culex fatigans, Stegomyia fasciata,

S. aUbopicta (scutellaris), Armigeres obturbans, Mansonioides uniformis, Culex
gelidus, C. sitiens, C. concohr, Anopheles rossi var. indefinitus, A. sinensis.

(B). Larvae taken in artificial collections of water:—Stegomyia fasciata,
S. albopicta (scutellaris), Ochlerotatus gubernatorius, Giles, Cyaihomyia brevipalpis,
Culex concohr.

(C). Larvae taken in natural collections of water :—Culex fatigans, C. gelidus,
C. concohr, A. rossi var. indefinitus.

At the time of my visit, in November towards the end of the rainy season,
mosquitos were not numerous in Saigon, but Stegomyia fasciata was not uncommonly
met with. In the native city of Cholon larvae of this species were common.

In the annual report for 1914 of the " Ambulance du Cap St. Jacques " Major
J. E. Rencurel describes an outbreak of fever of obscure causation among officers
and their families. A further small outbreak at Cape St. James occurred in 1915
and similar cases were observed at Saigon. Major Rencurel identified this fever
with the " six day fever of ports " described by Leonard Rogers and attributed its
spread to a biting insect, mosquito or fly. Certain officers who had experience of
the fever and of the conditions at Cape St. James entertained the suspicion that
the disease might be related in some way to yellow fever.

Haiphong.
Haiphong is the shipping port for Hanoi and other commercial centres in Tonkin

and for the Chinese province of Yunnan. It is situated in latitude 20° 50' North
and longitude 106° 42' East, on the banks of the rivers Cua Cam and Song Tarn Bac.
These rivers are joined by several channels with the river Song Koi, a great water-
way connecting Yunnan with the Gulf of Tonkin. The banks of the rivers are low
and consist of alluvial mud, from which the present site of the town of Haiphong
has been reclaimed. Scattered throughout the town are extensive pools and areas
of marsh land. The population of Haiphong is about 45,000.

Trade.—Haiphong is accessible to large ocean-going steamers. The sea-borne
trade of the port is mainly with Hong Kong, Saigon, Pakhoi in the Chinese
province of Kwang-si, and Hoihow on the island of Hainan.

Temperature and Rainfall.—The monthly mean temperature rises above 80°F.
only during the months June to September. From December to February it is
about 62°F. The annual mean rainfall is about 69 inches, May to October being
the rainy months.

Water Supply.—The public water supply is a continuous high pressure supply
drawn from storage reservoirs in the hills and distributed over the whole area of
the city.

Sanitation and Quarantine.—These services are controlled by the director of
Health Services of Tonkin, whose headquarters are at Hanoi and who is represented
at Haiphong by an official of the department.
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The quarantine station is at Binh-Dong, about ten miles down-stream. There
is a complete equipment of buildings, materials, and staff.

Mosquitos.
(A). Adult mosquitos taken in houses :—Gulex fatigans, Stegomyia fasciata,

S. albopicta (scutellaris),Armigeres obturbans, Mansonioides annuliferus, M. annulipes,
Gulex sitiens, Anopheles rossi var. indefinitus, A. sinensis, A. minimus, Theo.

(B). Larvae taken in artificial collections of water:—Stegomyia fasciata,
S. albopicta (scutellaris), Armigeres obturbans.

(C). Larvae taken in natural collections of water :—Gulex fatigans, G. sitiens.
At the time of my visit to Haiphong in December the temperature was low, 64°-

72°F., and mosquitos were few in number. A few specimens of Stegomyia
fasciata were taken.

Dr. P. L. Simond, Inspector General of the Sanitary and Medical Services of
Indo-China, reports (Bull. Soc. Med. Chir. Indochine, vii. 2,1916) that he found
a specimen of Stegomyia fasciata in Hanoi, Tonkin, in November 1915, but considers
that the species is rare in this region. Dr. Simond has also made observations
in Cochin-China, where he found specimens of Stegomyia fasciata, but concludes
that it is a rare species. This conclusion was not borne out by my examination
of breeding places in Saigon.

Canton.
Canton, the capital of the Chinese Province Kwang Tung, is situated on the

Chu Kiang or Pearl Eiver in latitude 23° 7' North and longitude 113° 14' East.
The city proper extends to a breadth of about two miles and is about six miles
in circumference, being enclosed by a wall. The suburbs extend along the river
for about five miles. The population has been estimated by the Customs
authorities at 2,500,000.

Trade.—Ample means of communication exist between Canton and Hong Kong,
a distance of 95 miles by water and 112 miles by railway. Foreign steamers and a
large number of native craft ply daily. There is daily steamer communication
with Macao, and regular communication with Wuchow and other West River towns
and with Shanghai and other Chinese ports. Ocean-going vessels of considerable
draught can proceed to Canton.

Temperature and Rainfall.—The monthly mean temperature exceeds 80°F.
only during the four months June to September. During the months December
to February it falls to about 60°F. The annual mean rainfall is about 65 inches,
April to August being the rainy months.

Water Supply.—There is a public water supply of limited extent brought from
the hills eight miles from the city, but both within and without the city walls
there are large numbers of wells. The practice of storing water in jars is very
general.

Sanitation and Quarantine.—In the Chinese city little is attempted in the way
of sanitation as understood in Europe. The Municipality of Shameen (British
Concession) employs a medical officer of health.
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There is a quarantine anchorage down river from Canton, but there are no-
buildings or staff to deal with infected ships. The Medical Officer of Health,
Shameen, has assigned to him by the Chinese Customs Department some duties
in connexion with quarantine matters, but these duties appear to be ill-defined.

Mosquitos.

(A). Adult mosquitos taken in houses:—Culex fatigans, C. sitiens, Armigeres
obturbans, Stegomyia albopicta (scutellaris), Anopheles sinensis.

(B).' Larvae from artificial collections of water :—Culex fatigans, Stegomyia
albopicta (scutellaris), Armigeres obturbans.

(C). Larvae from natural collections of water :—C. fatigans.
The weather conditions were unfavourable for the development of mosquitos

during the time of my visit. No Stegomyia fasciata, either larvae or adults, were
found. S. albopicta larvae were present in fair numbers in jars both within and
without the city, but their development was slow. Larvae of this species taken
at Canton on 13th December 1915, which were apparently then half-grown,
transformed to pupae on 6th January 1916 in Kuala Lumpur and a few adults
hatched out 8th-10th January 1916.

Since my visit I have had sent to me collections of mosquitos taken in Canton
during the month of March. Among these were no specimens of Stegomyia.

Batavia.

Batavia, the principal city in West Java, is situated on the Bay of Batavia in
latitude 6° 7' South and longitude 106° 48' East. It is a long narrow city extending
along the banks of the river Tjiliwong and comprises the port (Tandjong Priok),
the old town (Batavia), and the new town (Weltevreden). The population is
about 138,000.

Trade.—Batavia has extensive trade relations with all the neighbouring ports
and is the point of departure for lines of steamers to Australia, Europe, America
(by way of the Philippine Islands) and Japan.

Temperature and Rainfall.—The annual mean temperature is about 79°F. The
temperature is nearly the same throughout the year, the greatest difference
between the highest and lowest monthly mean being only about 2°. The annual
mean rainfall is 71 inches, October to April being the wet months.

Water Supply.—The public water supply is drawn from artesian wells and is
distributed throughout the city by means of pipes to hydrants and private houses.
From the hydrants water is carried in tins to the houses in the native quarters
and io there stored in earthenware jars. There are also large numbers of open
wells.

A scheme for a constant high pressure supply of water from the hills has been
under consideration for some years.

Sanitation and Quarantine.—Special officers devote their whole time to sanitary
work and important progress has been made during recent years in improving
the condition of the native quarters of the city.
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There is a special staff which devotes attention to anti-mosquito measures.
Native assistants are taught to recognise the different kinds of larvae and to deal
with breeding places. By means of posters in the vernacular languages, cinema-
tograph films and lectures, the people are taught the importance of mosquito-
borne diseases and the means of preventing them.

The quarantine station is situated on two islands in the Bay of Batavia about
6 miles from the town. It is supplied with ample accommodation to meet any
emergency. There is a complete equipment of apparatus for disinfection.

Mosquitos.
(A). Adult mosquitos taken in houses:—Culex gelidus, C. tritaeniorhynchus,

Giles, Stegomyia fasdata, Mansonioides annulipes, M. annuliferus, S. fasciata var.
luciensis, Theo., Mansonioides uniformis, Culex fatigans, Armigeres obturbans,
Stegomyia albopicta (scutellaris), Culex whitmorei, Giles, C. vishnui, Theo., Aedomyia
catasticta, Knab, Anopheles rossi var. indefinitus, A. sinensis, A. ludlowi, Theo.,
A. fuliginosus, Banksinella lineatopennis, Ludl., Uranotaenia campestris, Leic,
Culex bitaeniorhynchus, Theo., Rachionotomyia aranoides, Theo., Lophoceratomyia
barkeri, Theo., Culex fuscocephalus, Cyathomyia brevipalpis.

(B). Larvae from artificial collections of water :—Stegomyia fasciata, S. fasciata
var. luciensis, Culex fatigans, Armigeres obturbans, S. albopicta (scutellaris).

(C). Larvae from natural collections of water:—Culex fatigans, C. vishnui,
C. tritaeniorhynchus, Anopheles tessellatus, A. kochi, A. rossi var. indefinitus,
A. sinensis, A. ludlowi, A. barbirostris.

At the time of my visit to Batavia mosquitos were very numerous, as may be
inferred from the large number of species recorded. Stegomyia fasciata was pre-
valent in all parts of the city. Special measures are in operation to reduce the
numbers of mosquitos; the task, which is under highly competent direction, is a
formidable one.

Samarang.

Samarang, the principal port of Mid-Java, is situated on the north coast about
midway between Batavia and Soerabaia, in latitude 7° 15' South and longitude
110° 38' East. The population is about 96,000.

Trade.—Samarang is the commercial centre of a very large agricultural district.
There are rail connections to all points in Java and many steamships touch at this
port on their way to Singapore, Australia, China, India, Europe and America.

Temperature and Rainfall.—The climate of Samarang resembles that of Batavia.
The annual mean rainfall is 86 inches.

Water Supply.—The public water supply is drawn from the hills. It is a con-
stant high pressure supply and is distributed over the whole area of the city.

Sanitation and Quarantine.—These are supervised by officers of the Civil Medical
Service. Samarang is a second-class harbour and the quarantine station is not
provided with its own apparatus for fumigation. A new quarantine station is
projected.

There are no special measures in force directed against mosquitos.
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Mosquitos.
(A). Adults taken in houses :—Culex fatigans, Stegomyia fasdata, S. fasciata

var. luciensis, Uranotaenia cancer, Anopheles ludlovri, C. tritaeniorhynchus.
(B). Larvae from artificial collections of water :—Stegomyia fasciata, S. fasciata

var. luciensis, Culex fatigans.
(C). Larvae from natural collections of water :—Culex fatigans, C. bitaeniorhynchus,

Anopheles ludlowi, A. barbirostris.
At the time of my visit mosquitos were not numerous at Samarang and Stegomyia

fasciata was rarely encountered in houses. Larvae of this species were found in
jars used for storing water in houses. The admirable public water supply is, I think,
an important factor in keeping down the numbers of mosquitos, which were less
numerous than might have been expected.

Dr. W. T. De Vogel published in 1909 (Geneesk. Tijd. v. Ned. Ind. xlix, no. 5)
an. account of malaria infection experiments with Anopheline mosquitos bred
from larvae taken in salt-water pools near the sea-coast at Samarang. These
mosquitos were then identified as Anopheles (Myzomyia) rossi, Giles, and Dr. De
Vbgel's results gave rise to some controversy, as it had been thought that A. rossi
was not a malaria-carrying species. During my visit to Samarang I re-examined
these pools, but found in them only Anopheles ludlowi, Theo., and A. barbirostris,
Wulp. At Soerabaia, however, in similar situations I took large numbers of larvae
of Anopheles rossi, and I think it quite probable that Dr. De Vogel experimented
with this latter species.

Soerabaia.

Soerabaia is situated on the Kali Mas and its tributary the Kali Pegirian in
latitude 7° 14' South and longitude 112° 44' East. It is a long narrow city stretch-
ing along the banks of these rivers. Population 160,000.

Trade.—Soerabaia is the commercial metropolis of Java, and the greater part
of the foreign trade is executed from this port. Regular steamship services are
maintained with Makasser and other ports in Netherlands East Indies and with
Australia, India and Europe.

Temperature and Rainfall.—The climate of Soerabaia resembles that of Batavia
and other coast towns. The annual mean rainfall is 68 inches.

Water Supply.—The public water supply of Soerabaia comes from the hills. It
is a constant high pressure supply and is distributed over the whole city.

Dr. J. T. Terburgh, Chief of the Public Health Service of East Java, has during
several years studied the important question of supplying the native population
with pure water at small cost. This problem, of vital importance from the point
of view of water-borne diseases such as cholera, is also intimately connected with
the question of Stegomyia reduction in sea-port towns. Dr. Terburgh was good
enough to demonstrate to me the methods which he advocates and to show me
their practical working in a native kampong of Soerabaia.

Water is brought to each house in pipes and by means of a permanent water-
meter, devised by Dr. Terburgh, a quantity of water, estimated to be sufficient for
drinking and domestic purposes, is delivered at a uniform rate. The water is stored
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in cement reservoirs of appropriate capacity, whence it can be taken as required.
Dr. Terburgh claims for his method that an adequate supply of water is delivered,
that wastage is prevented, and that after making provision for interest on capital
expenditure and for repayment, the cost to the consumer may be less than he now
pays for the transport of water from hydrants.

Owing to the more or less constant disturbance of the water surface in these
reservoirs there is less tendency for the female Stegomyia fasciata to lay eggs in
them than in the common water-jar. Nevertheless larvae of this species were not
uncommonly found in the reservoirs. It was observed also that despite the
existence of an adequate supply of water at all times in the reservoir, the natives
removed water from them and stored it in jars in accordance with a custom that
obtains everywhere throughout Eastern countries.

In his experiments Dr. Terburgh had not in mind the question of the reduction
of breeding places of Stegomyia, but I understand that he proposes to carry out
further experiments in an endeavour to meet this indication also. I was much
impressed by the possibilities revealed by Dr. Terburgh's proposals for the solution
of the problem of mosquito control in the densely populated towns of the East.

Sanitary Service and Quarantine.—Special officers are in charge of these services
and they are provided with subordinate staffs who are now being instructed in the
details of anti-mosquito work.

A new quarantine station has been approved and is to be built on the island
of Madura opposite Soerabaia.

Mosquiios.
(A). Adults taken in houses :—Culex fatigans, Stegomyia fasciata, S. fasciata var.

luciensis, G. sitiens,C. vishnui, G. minimus, Anopheles rossi, A. rossi var. indefinitus,
Culex bitaeniorhynchus, Anopheles barbirostris.

(B). Larvae from artificial collections of water :—S. fasciata, C. fatigans.
(C.) Larvae from the water collected in cut bamboos :—S. albopicta (scutellaris);

Rachionotomyia aranoides.
(D). Larvae from natural collections of water :—C. fatigans, C. vishnui, C. sitiens,

C. bitaeniorhynchus, Anopheles rossi var. indefinitus, A. rossi.

Mosquitos were numerous in Soerabaia and S. fasciata was a common species.
The problem of their reduction is receiving special attention.

Makasser.

Makasser, the capital of Celebes Island and its dependencies, is situated on the
west coast of Southern Celebes in latitude 5° 20' South and longitude 119° 40' East.
Population 26,000.

Trade.—Makasser is a trade centre for Eastern Netherlands East Indies and a
port of call for steamships proceeding to Australia, Manila and Hong Kong.

Temperature and Rainfall.—The mean temperature is about 80°F. The climate
is less equable than that of Java and the daily variation may be as much as 18°F.
The annual mean rainfall is 115 inches.
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Water Supply.-—-The water supply is drawn from surface wells in compounds.
The question of a piped water supply has been mooted, but the expense involved is
great.

Sanitation and Quarantine.—These services are supervised by the Military Medical
Authorities. There are no special measures in force directed against mosquito
breeding.

Mosquitos.
(A). Adults taken in houses :—Culexfatigans, Stegomyia fasciata, C. tritaeniorhyn-

chus, G. vishnui, C. fuscocephalus, Anopheles rossi var. indefinitus, A. sinensis,
A. barbirostris.

(B). Larvae from artificial collections of water :—Stegomyia fasciata.
(C). Larvae from natural collections of water :—C. fatigans, C. vishnui, A. rossi

var. indefinitus.
(D). Larvae in cut bamboos:—S. albopicta (scutellaris), Rachionotomyia

aranoides.
Mosquitos are exceedingly prevalent at Makasser and Stegomyia fasciata very

numerous, but no special measures were in operation for their destruction. There
were large numbers of mosquito larvae in the cement reservoirs used for storing
water in bath-rooms.

III. OTHER RECORDS OF STEGOMYIA.

During the course of this inquiry I have received a number of collections of mos-
quitos from different parts of the Malay Pensinsula and neighbouring countries.
Among these the new records of the occurrence of species of Stegomyia are as
follows :—

1. Stegomyia fasciata, F.
Malay Peninsula : Kelantan (Tumpat); Kedah (Alor Star); Pahang (Kuantan).
Borneo : British North Borneo (Jesselton); Pulau Laut (Stagen).
Java : Tegal; Djokjakarta ; Tjilatjap ; Garoet; Billiton I.
Sumatra : Djambi; Padang ; Indrapura ; Pulau Weh.
Celebes : Boetan L; Soembawa I.
New Guinea : Port Moresby.

2. Stegomyia albopicta, Skuse.
Malay Peninsula : Kelantan ; Kedah ; Ginting Simpah, Selangor (2,000 ft.).
Siam : Krabin ; Koh Chang I.
Borneo : British North Borneo.
Java : Djokjakarta ; Tjilatjap ; Billiton I.; Lombok I.
Celebes : Boetan I.
Sumatra : Djambi ; Indrapura ; Padang ; Palambang.

3. Stegomyia variegata, Dol.
New Guinea : Port Moresby.

4. Stegomyia fusca, Leic.
Siam : Krabin ; Koh Chang I.; Koh Mohsi I.; Koh Kra I.; Koh Klun I.; Koh

Rang I.; Koh Kut I.
Malay Peninsula : Kuala Lumpur.
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5. Stegomyia W-alba, Theo.
Malay Peninsula : Kuala Lumpur.
Siam: Bangkok.
Sumatra: Pulau Weh.

6. Stegomyia trilineata, Leic.
Malay Peninsula: Ulu Gombak, Selangor.

7. Stegomyia demotes, Giles.
Malay Peninsula : Ulu Gombak, Selangor.

8. Stegomyia albolineata, Theo.
Malay Peninsula : Kuala Lumpur.

IV. GENERAL REMARKS.

Mosquitos on Ships.—It was pertinent to the subject'of my enquiry to endeavour
to learn to what extent mosquitos were in fact conveyed on ship-board from port
to port. In the course of this enquiry, I travelled on a number of ships, some of
them of recent construction, some of them old. Careful examination was made in
port and at sea. Once only was Stegomyia fasciata observed, and on that occasion
the ship lay in a river on both banks of which this species was breeding in very
large numbers.

Occurrence of S. fasciata inland.—It is often stated that in the East S. fasciata
is found on land only near the sea coast. It is therefore of some importance to note
its occurrence at inland points in Java and the Malay Peninsula. This species
was taken at Garoet, in West Java, 40 miles from the sea and 2,300 feet above sea-
level. Within the past ten years S. fasciata has replaced S. albopicta (scutellaris)
as the common Stegomyia species in Kuala Lumpur, an inland town of the Malay
Peninsula 27 miles from the sea.

Trade Routes.—The old trade routes between America and the Orient have been
little affected by the opening of the Panama Canal to traffic. These routes still
pass northward by way of Honolulu, Japan and China. There is little direct traffic
within the tropical zone.

V. SUMMARY AND CONCLUSIONS.

1. In Far Eastern ports of the equatorial region the yellow fever carrier, Stegomyia
fasciata, is prevalent at all seasons of the year. Even where efforts have been
made to reduce its numbers it is common; where no such efforts have been made,
it is a veritable plague.

In this region the conditions are highly favourable for the spread of yellow fever
if it should once be introduced.

2. The old trade routes between America and the Orient have not so far been
altered with the opening of the Panama Canal to traffic, these routes still pass
northward by way of Honolulu, China and Japan. It was found in the course
of this enquiry that in ports situated towards the northerly limit of the Eastern
tropical belt S. fasciata occurred in relatively small numbers in the colder months
or was not met with at alL
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It is thought probable that a survey of the ports of China and apan would
show that the conditions there are unfavourable for the propagation of S. fasdata
even in the warmer months.

If this supposition should prove correct it would be shown that the path for the
conveyance of yellow fever infection to the Orient is cut at this point. It is therefore
important that a survey of these ports should be undertaken in completion of the
observations here recorded.

3. Systematic observations on a number of ships within the tropical belt failed
to disclose the presence of S. fasdata on board ships at sea, even when coming from
ports heavily infested with this mosquito. It is suggested that too much importance
has hitherto been attached to the possibility of the conveyance of infected mosquitos
over long distances in ships, and that with modern steel ships the danger is minimal.

4. With the prospective increase in sea-borne traffic it is more than ever imperative
that measures for Stegomyia reduction in Far Eastern ports should be vigorously
pursued. Examples of effective action are not wanting, and the work of James
and his colleagues in Colombo has shown what may be accomplished in this direction.

5. Trained entomologists should be engaged to give their whole time to the study
of the highly specialised problems connected with mosquito reduction and to the
supervision of measures. These officers should work in close co-operation with the
executive public health authorities.


